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WHAT IS CLAIMED IS : 

1 . A compound of formula (I) or a pharmaceutically accqptable salt thereof: 



5 




wherein, 

Ri is aryl, heteroaryl, acrylaryl, acrylheteroaryl, heterocycloalkenyl, or 
carbocyclo, which is optionally substituted with one or more substituents selected 
10 from the group consisting of C1.5 alkyl, hydroxy, C1-5 alkoxy, halogen, 
trifluoromethyl, nitro and amino; 

R2, R3, R4, R5, Re, R7, R«, R9, Rio and Ru are each independently hydrogen, 
hydroxy, halogen, nitro, C1.5 alkyl or alkoxy, R^ and Rn being optionally fused 
together to form a 4 to 8-membered ring; 
IS m and n are each independently an integer ranging from 0 to 4; and 

XisCH2»OorS. 

2. The compound of claim 1, wherein Ri is unsubstituted or substituted phenyl, 
pyridine, pyrazine, quinoline, isoqxiinoline, quinazoline, quinoxaline, pyrazole, 
20 imidazole, triazole, oxazole, thiazole, oxadiazole, thiadiazole, benzthiazole, 
benzoxazole, chromone, quinolone, cinnamic or quinoline acryl. 



3. The compound of claim 2, which is selected from the group consisting of: 

quinoline-3-caiboxylic acid 
25 [2-(2-4-[2-(6,7-dimethoxy-3,4-dihydro-lH-isoquinolin-2-yl)-ethyl]-phenyl-^^ 

ol-5-yl)-4,5-dimethoxy-phenyl]-amide; 

quinoline-2-caiboxylic acid 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



wo 2005/033097 



PCT/KR2004/002550 



0 •> 

44 



[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-lH"isoqumolm-2-yl^ 
azol-5-yl)-4,5-dimethoxy-phenyl]-aniide; 

isoqiiinoline-3-carboxylic acid 
[2-(2-{4-[2-(6J-dimethoxy-3,4-dihydro-lH-isoqi^ 
5 azol-5-yl)-4,5-dimethoxy-phenyl]-amide; 

quinoUne-S-carboxylic acid 
[2-(2-{4-[2-(6,7-dimethoxyO,4-dihydro-lH-isoq[u^ 
azol-5-yl)-4,5-dimethoxy-phenyl]-amide; 

isoquinoline- 1 -carboxylic acid 
10 [2-(2-{4-[2-(6J-dimethoxy-3,4-dihydro-lH-isoquinolin-2-yl)-^^ 
etrazol-5-yl)-4,5-dimethoxy-phenyl]-amide; 

quinoline-4-carboxylic acid 
[2-(2- {4-[2-(6,7-diinethoxy-3 ,4-dihydro- 1 H-isoquinolin-2-yl)-ethyl]-phenyl} -2H-t 
etrazol-5-yl)-4,5-dimethoxy-phenyl]-amide; 
15 4-inethoxy-quinoline-2-carboxylic acid 

[2-(2-{4-[2-(6J-dimethoxy-3,4-dihydro-lH-isoquinolin-2-yl)-eth^^ 
etrazol-5-yl)-4,5-dimethoxy-phenyl]-amide; 

quinoxalin6-2-carboxylic acid 
[2^2-{4-[2K6,7-dimethoxy-3,4-dihydro-lH-isoquinolm^^ 
20 etrazol-5-yl)-4,5-<iimethoxy-phenyl]-amide; 

pyridme-2-carboxylic acid 
[2K2-{4-[2-(6,7-dimethoxy-3,4-dihydro-lH-isoqiiinolm^^ 
etrazol-5-yl)-4,5-dimethoxy-plienyl]-amide; 

N-[2-(2-{4-[2-(6J-dimethoxy-3,4-dmydro-lH-isoquinolin-2-yl)-ethy^ 
25 nyl} -2H-tetrazol-5-yl)-4,5-dime1iioxy-phenyl] -nicotinamide; 

N-[2-(2-{4-[2-(6J-dinielhoxy-3,4-dihydro-lH-isoquinolin-2-yl)-ethyl]-ph^ 
H-tetrazol-5-yl)-4,5-dimethoxy-phenyl]-isomcotinaniide; 

pyraizine-2-carboxylic acid 
[2-(2-{4-[2-(6,7-diniethoxy-3,4-dihydro-lH-isoquinolin-2-yl)-ethyl]-pheny^ 
30 etrazol-5-yl)-4,5-dinniethoxy-phenyl]-an[iide; 
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N-[2-(2- {4-[2-(6,7-dimethoxy-3 ,4-dihydro- 1 H-isoquinolin-2-yl)-ethyl]-phe 
nyl}-2H-tetrazol-5-yl)-4,5-dimethoxy-phenyl]-benzamide; 

naphthalene-2-carboxylic acid 
[2-(2-{4-[2<6J-dimethoxy-3,4-dihydro-lH-isoquinolin-2-^^^ 
5 etrazol-5-yl)-4,5-dimethoxy-phenyl]-ainide; 

N-[2<2-{4-[2-(6J-dimethoxy-3,4-dihydro-lH-isoquinolin-2-^^^ 
nyl}-2H-teti^ol-5-yl)-4,5-dimethoxy-phenyl]-2-fluoro-beiizaim 

N-[2<2-{4.[2-(6J-dimethoxy-3,4-dihydro-lH-isoquinolm-2-y^^ 
nyl} -2H-tetrazol-5-yl)-4,5-diinethoxy-phenyl]-3 -fluoro-benzamide; 
10 N-[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-lH-isoqixinolm-2-yl)-eA^^ 
nyl}-2H-tetrazoI-5-yl)-4,5-dimethoxy-phenyl]-4-fluoro-beii2aimde 

N-[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-lH-isoqumolin-2-yl)-ethyl] 
nyl}-2H-tetrazol-5-yl)-4,5-dimethoxy-phenyl]-3,4-difluoro-benzaimde; 

thiophene-3 -carboxylic acid 
15 [2-(2-{4-[2-(6J-dimethoxy-3,4-dihydro-m-isoquinolin-2-yl)-ethyl]-phen 
etra2ol-5-yl)-4,5-dimethoxy-phenyl]-aniide; 

furan-3-carboxylic acid 
[2-(2-{4-[2-(6J-dimethoxy-3,4-dihydro-lH-isoquinolm--2-yl>e^^^ 
etrazol-5-yl)-4,5-dimethoxy-phenyl]-amide; 
20 4-oxo-4H-chroinene-2-carboxyIic acid 

[2-(2-{4-[2-(6,7-dime11ioxy-3,4-dihydro-lH-isoquinolin-2-yl>^^ 
etrazol-5-yl)-4,5-dimethoxy-phenyl]-amide; 

6-methyl-4-oxo-4H-chromene-2-carboxylic acid 
[2-(2-{4-[2<6J-dimethoxy-3,4-dihydro-lH4soquinolin-2-yl>eto^^ 
25 etrazoI-5-yl)-4,5-dimethoxy--phenyl]-ainide; 

5 -hydroxy-4-oxo-4H-cliromene-2-carboxylic acid 
[2K2-{4-[2<6,7-dimethoxy-3,4-dihydro-lH-isoquinolin-2-yl)-ethyU 
etrazol-5-yl)-4,5-dimethoxy-phenyl]-aimde; 

5 -methoxy-4-oxo-4H-chromene-2-carboxylic acid 
30 [2-(2-{4-[2-(6J-dimethoxy-3,4-dihydro-lH-isoquinolm-2-yl)-eth^^ 
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etrazol-5-yl)-4,5-diinethoxy-phenyl]-ainide; 

6-fluoro-4-oxo-4H-chromene-2-carboxylic acid 
[2-(2-{4-[2-(6J-dimethoxy-3,4-dihydro-lH-isoquinolm-2-y^^ 
eti:azol-5-yl)-4,5-dimethoxy-phenyl]-amide; 
5 6-bromo-4-oxo-4H"Chromene-2-carboxylic acid 

[2<2.{4-[2-(6J-dimethoxy-3,4-dihydro-lH-isoquinolin-2-yl^^^ 
etrazol-5-yl)-4,5-dimethoxy-phenyl]-amide; 

cinoline-4-carboxylic acid 
[2-(2-{4-[2-(6,7-dimethoxyO,4-dihydro-lH-isoquinolin-2.yl)-et^^^ 
10 etrazol-5-yl)-4,5-diinethoxy-phenyl]-amide; 

4-oxo-4H-chromene-3-carboxylic acid 
[2-(2-{4-[2-(6J-dimethoxy-3,4-dihydro-lH-isoquinolin-2-yl)-ethyl]-phenyi} 
etrazol-5-yl)-4,5-dimethoxy-phenyl]-ainide; 

quinoliQe-3-carboxylic acid 
15 [2-(2-{4-[2-(6J-dimethoxy-3,4-dihydro-lH-isoquinolin-2-yl)-ethyl]-^^ 
etra2X)l-5-yl)-4,5-difluoro-phenyl]-amide; 

qiiiiioline-3-carboxylic acid 
[2-(2-{4-[2-(6,7-dimethoxy-3,4-dihydro-lH-isoqumolin^ 
yl}-2H4e1razol-5-yl)-4,5-dimethoxy-phenyl]-amide; 
20 quinoline-3-carboxylic acid 

2-[2-(6J-dimethoxy-3,4-dihydro-lH-isoquinolin-2-yl-ethyl)-2H-tet^ 
-dimefhoxy-phenyl-amide; 

N~[2-(2-{4-[2-(6J-dimethoxy-3,4-dihydro-lH-isoquinolin-2-yl)-ethyy 
nyl}-2H-tetrazol-5-yl)-4,5-dimethoxy-phenyl]-3-phenyl-aciylaniide; 
25 N-[2-(2-{4-[2-(6J-dimethoxy-3,4-dihydro-lH-isoqxxinolin-2-yl)-et^^^ 
nyl} -2H4etrazol-5-yl)-4,5-dimethoxy-phenyl]-3-quiiiolin-3-yl-acrylamide; and 

4-oxo-4H-chromene-2-carboxylic acid 
(2-{2-[4-(2-{[2-(3,4-dimethoxy-phenyl)-ethyl]-methyl-amino}-ethyl)-phen^ 
tetrazol-5-yl}"4,5-dimethoxy-phenyl)-ainide. 

30 
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4. A process for preparing a compound of formula (I), which con5>rises the steps 
of: (i) cycUzing a compound of formula (V) with a compound of formula (VI) in the 
presence of a base to obtain a compound of formula (TV); (ii) hydrogenating the 
compound of formula (IV) in the presence of a catalyst to obtain a conipound of 
formula (IT); and (iii) acylating the conspound of formula (II) with a compoimd of 
formula (m) in the presence of a base or a condensing agent: 

(I) 



R? Ro 



^2 ""2 ^ Rii R,o (U) 



10 



R4R5 ^ ^ 
RiNO, 



O 

Ri-^ct 

(HD 



,R» 



Rii Rio (JV) 



15 



Ri-^Y^O» 

ih (V) 



R7 Ra 

-ci*N2-Q-''-<'^"»Mf-(c"2)^-y5-'«» 

I'll Rio (VI) 
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wherein, 

Ri, R2, R3, R4, R5, R«» R?* R«, R9» Rio» Rib ni, n and X have the same 
meanings as defined in claim 1; 
R' is OH, CI or Br, and 
5 L is ben2yl or tolyl. 

5. The process of claim 4, wherein the conq)oiind of formula (V) is prepared by 
reacting a compomid of formula (VII) with toluenesulfonyl chloride or 
benzenesulfonyl chloride: 

10 (V) 

R5 o 

(vn) 

wherein, 

R2, R39 R4, Rs and L have the meanings as defined m claim 4. 

15 

6. The process of claim 4, wherein the compound of formula (VI) is pr^aied by 
reacting a compound of formula (X) with a compound of formula (XI) in the 
presence of a base, to obtain a compoimd of formula (DC); hydrogenating the 
compound of formula (DC) in the presence of a catalyst, to obtain a compoimd of 

20 formxila (Vm); and reacting the compound of formula (VIE) with sodixun nitrite and 
HCl: 

R? Ra 

-C|tN2-Q-X-(CH2)„rl^-(CH2)„'<^R3 
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•Ml Rio (vm) 

P2M-(^J-X-(CH2)„rlf--(CH2)h--r>R, 

^ (X) 
* "^1 Rue (XI) 

wheFein, 

R«, R7, R«, R9, Rio, Rii, m, n and X have the same meanings as defined in 



10 claim 4; and 

R" is OH, CI or Br. 



7. A phamiaceutical composition for inhibiting the activity of p-glycopn>tein 
15 comprising a compound of fonnvda (I) or a phannaceutically acceptable salt thereof 
as an active ingredient, together with a phannaceutically acceptable cairien 

(I) 

wherein, 

20 Ri is aiyl, hetocoaiyl, aciylaryl, acrylhetetoaryl, heterocycloalkenyl, or 
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carbocyclo, which is optionally substituted with one or more substituents selected 
from the group consisting of C1.5 alkyl, hydroxy, C1.5 alkoxy, halogen, 
trifluoromethyl, nitro and amino; 

R2, R3, R4, Rs* R6» R7» Rs* R9> Rio and Rn are each independently hydrogen, 
5 hydroxy, halogen, nitro, Cus alkyl or alkoxy, R^ and Rn being optionally fused 
together to form a 4 to 8-membered ring; 

m and n are each independently an integer ranging firom 0 to 4; and 

XisCH2,OorS. 

10 8. The composition of claim 7, which further comprises an anticancer agent. 

9. The composition of claim 8, wherein the anticancer agent is selected from the 
group consisting of paclitaxel, docetaxel, vincristine, vinblastine, vinorelbin, 
daunomycin, doxorubicin, topotecan, irinotecan, actinomycin and etopocid. 

15 
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